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Historically, a variety of fixation techniques for calcaneal osteotomies have been used. The prevention of postoperative sequelae, including delayed or nonunion of the osteotomy sites and minimization of soft tissue damage, is always a primary consideration for foot and ankle surgeons. The present report describes a fixation technique for a double calcaneal osteotomy that entails use of a single screw that functions as both a positional tool, as well as a compressive fixation device. This technique provides compressive and positional qualities and decreases the amount of soft tissue disruption to the surgical site.
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Calcaneal osteotomy procedures have been recognized as a treatment for flatfoot deformity and posterior tibial tendon dysfunction since the late 1800s (1). These procedures offer an advantage over arthrodesis and tendon transfer techniques, because they allow for maintenance of joint and muscle function while still correcting severe deformity in multiple planes (2) . In the early 1970s, Koutsogiannis (3) detailed the use of a medial transposition calcaneal osteotomy, followed by the description by Evans (4) of an osteotomy in the distal calcaneus with insertion of a bone graft. When used together, they are known as a double calcaneal osteotomy. The double calcaneal osteotomy allows for lengthening of the lateral column of the foot, restoration of the anatomic position of the calcaneus under the talus, and preservation of function of the surrounding joints.
A variety of fixation techniques have been described for these procedures when used individually or combined. When used independently, the original fixation methods included placement of two Kirschner wires for one and impaction for the other (3, 4) . More recently, DeYoe and Wood (5) recommended the use of staple or plate fixation across the graft site in the Evans osteotomy. Numerous fixation techniques have been reported for use in the double calcaneal osteotomy procedure. Frankel et al (6) described using Steinman pins for the calcaneal slide and simple impaction for the Evans procedure. Multiple investigators have discussed using a 3.5-mm cortical screw across the Evans osteotomy site combined with two parallel 6.5-mm cancellous screws across the medial displacement calcaneal osteotomy site (7, 8) . Other investigators have detailed the use of two percutaneous Kirschner wires (9) . In addition, successful outcomes with the use of unilateral rail external fixation have been documented (10) .
In our report, we present a fixation technique using a single screw construct. The procedure achieves lag fixation of the posterior capital fragment of the calcaneus associated with the calcaneal slide osteotomy and concurrently attains positional fixation of the anterior capital fragment and tricortical bone graft associated with the Evans calcaneal osteotomy.
Surgical Technique
The patient is placed supine on the operating table, with or without an ipsilateral hip bump, with the foot extending off the end of the operative table to provide access to the medial, lateral, and posterior calcaneus. The calcaneal slide osteotomy is completed, and the posterior capital fragment of the calcaneus is translated medially to reduce the calcaneal valgus and improve alignment of the rear foot in relation to the leg. To achieve temporary fixation, a guidewire from a large cannulated screw set is placed in the superior one half of the calcaneus, with orientation from proximal-inferior-central to distalsuperior-lateral, crossing perpendicular to the osteotomy site. Care is taken to stop within the subcortical bone of the subtalar joint (Figure 1 ).
The second guidewire is then placed in the inferior one half of the calcaneus, oriented from proximal-inferior-central to distal-superiorlateral, crossing slightly oblique to the posterior capital fragment and extending into the anterior process of the calcaneus. The position is checked with fluoroscopy. The wire driver is placed on reverse, and the second (inferior) guidewire is repositioned such that the tip of the wire is approximately 3.0 cm proximal to the calcaneal cuboid joint. Attention is then directed to the lateral rear foot, where an Evans calcaneal osteotomy is completed approximately 1.5 cm proximal to the calcaneal cuboid joint and just distal to the previously positioned inferior calcaneal guidewire. The anterior capital fragment of the calcaneus is distracted to reduce forefoot abduction and better align the forefoot and midfoot with the rear foot. An appropriate customsize trapezoidal wedge composed of a tricortical cancellous bone (allogeneic or autogenous) graft is oriented with the base, laterally and medially. This is then sculpted and tamped into the Evans osteotomy. According to patient size and surgeon preference, the selection of the size of the cancellous screw is determined for the most proximal screw. The proximal (superior), partially shortthreaded cannulated screw is placed over the first guidewire and lagged across the translated posterior capital fragment of the calcaneus, providing interfragmentary compression (Figure 2 ). The inferior calcaneal cannulated guidewire is advanced across the osteotomy site and bone graft and into the anterior process of the calcaneus into the subchondral bone of the distal aspect of the calcaneus (Figure 3 ). Intraoperative fluoroscopy is used to obtain oblique, lateral, anteroposterior, and calcaneal axial scans to verify correct positioning of the guidewire (Figure 4) .
A partially long-threaded cannulated screw is inserted over the guidewire and driven across both calcaneal osteotomies and the bone graft. The inferior dual lag-positional screw is placed such that the threads are distal to the proximal slide osteotomy, thus providing interfragmentary compression, and concomitantly engaging the bone proximal to the Evans osteotomy, the bone graft, and the anterior process of the calcaneus ( Figure 5 ). This partially long-threaded dual function screw provides excellent compression across the posterior capital fragment and acts as a positional screw, maintaining the length of the lateral column and not providing compression across the interpositional graft ( Figure 6 ). Fig. 1 . Guidewire placed in superior one half of calcaneus to achieve temporary fixation. 
Discussion
A variety of fixation techniques have been reported for the double calcaneal osteotomy (1, 2, 8, 9, 11) . However, revision is often required because of pain caused by bony nonunion (12) . We have illustrated a technique using single-screw fixation that provides positional and compressive qualities about the osteotomy sites. This technique has specific advantages compared with other fixation methods, including increased lag effect across the posterior capital fragment of the calcaneus and positioning effect across the bone graft and anterior capital fragment of the calcaneus. Furthermore, the position of the screw across the graft site maintains its position by preventing subsidence, extraction, and dorsal migration. In conclusion, this method delivers compression across the medial calcaneal displacement osteotomy while acting as a buttress across the Evans distraction osteotomy. A paramount advantage of this fixation technique is that it is essentially intramedullary and eliminates the need for additional soft tissue dissection, decreasing the potential for wound and vascular injury to the local site. Technically, this procedure also eliminates the need for the more expensive use of plate fixation, thereby decreasing the probability of the need to remove painful hardware, and might allow for an improved surgical outcome in cases of double calcaneal osteotomy. 
